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Indian Standard 

SPECIFICATION FOR 
ELECTRICAL INSTALLATIONS IN SHIPS 

PART 3 EQUIPMENT 
Section 3 Transformers for Power and Lighting 

0. FOREWORD 

0,1 This Indian Standard ( Part 3/Sec 3 ) was adopted by the Indian 
Standards Institution on 14 November 1984, after the draft finalized by 
the Electrical Equipment and Installations in Ships Sectional Committee 
had been approved by the Electrotechnical Division Council. 

0*2 This standard is one among the series of Indian Standards for 
electrical installations in sea-going ships incorporating good practices and 
coordinating as far as possible existing rules. This standard along with 
its other parts provides a code for practical interpretation and amplifica- 
tion of the requirements of the 'International convention on safety of life 
at sea 5 , a guide for future regulations which may be prepared and a 
statement of practice for use by ship-owners, ship-builders and appro- 
priate organizations. 

0.3 This series of Indian Standards on electrical installations in ships 
consists of the following parts: 

Part 1 General 

Part 2 System design 

Part 3 Equipment 

Part 4 Installation and test of completed installation 

Part 5 Special features 

0.3.1 Under Part 3 different sections have been prepared to deal^with 
individual equipment. Other sections which have already been published 
are as follows: 

Sec 1 Generators and motors 

Sec 2 Switchgear and controlgear assemblies 
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0.4 In the preparation of this standard assistance has been taken from 
IEG Pub 92-303 ( 1980 ) 'Electric installations in ships: Part 303 Equip- 
ment — Transformers for power and lighting', issued by the International 
Electrotechnical Commission ( IEC ). 

0.5 This part of the standard shall be read in conjunction with the other 
appropriate parts mentioned in 0.3. 

0.6 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard ( Part 3/Sec 3 ) is applicable to all transformers used 
for power, lighting and static convertors and where appropriate to 
starting transformers, static balancers, saturable reactors and transductors 
for use in ships, including single-phase transformers rated at less than 
1 kVA, and three-phase transformers rated at less than 5 kVA, unless 
special requirements are specified. 

2. GENERAL REQUIREMENTS 

2«1 All equipment referred to in the scope shall comply with the relevant 
requirements of the standards referred to hereinafter as well as with the 
additional requirements given in this standard and in other parts of this 
standard as far as applicable: 

IS : 2026 ( Part 1 )-1977 Power transformers: Part 1 General (first 

revision ) 

IS : 2026 ( Part 2 )-1977 Power transformers: Part 2 Temperature 

rise ( first revision ) 

IS : 2026 ( Part 3 )-1981 Power transformers: Part 3 Insulation 

levels and dielectric lest ( second revision ) 

IS : 2026 ( Part 4 )- 1977 Power transformers: Part 4 Terminals 

marking, tappings and connections (first 
revision ) 
IS : 2511-1963 Polycrystalline semiconductor rectifier stacks 
IS : 3136*1965 Polycrystalline semiconductor rectifier equipment 

IS : 3895-1966 Monocrystaliine semiconductor rectifier cells and 
stacks 



♦Rules for rounding off numerical values ( revised). 
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IS : 4540-1968 Monocrystalline semiconductor rectifier assemblies 
and equipment 

IS : 8544 ( Part 4 )-1979 Motors starters for voltages not exceeding 

1 000 V: Part 4 Reduced voltage ac 
starters: two step auto transformer 
starters 

3. WINDING ARRANGEMENT 

3,1 Transformers shall be double-wound ( two separate windings ). 
Starting transformers may be of the auto-transformer type. 

3*2 All windings of aircooled transformers are to be treated to resist 
moisture, sea air and oil vapours. 

4* TERMINALS 

4*1 Suitable terminals, clearly marked, shall be provided in an accessible 
position, convenient for external connections. The terminals shall be 
effectively secured and shall be so spaced and/or shielded that they 
cannot be accidentally earthed, short-circuited or touched. 

5. COOLING ARRANGEMENTS 

5.1 Transformers shall preferably be of dry, natural air-cooled type. 

5.2 Transformers of the liquid-immersed type shall preferably be herme- 
tically sealed. If of the conservator type, they shall be so designed that 
under all conditions of operation with the ship inclined from the normal 
as specified in Part 1/Sec 1* of this standard they operate without risk of 
spilling liquid. If provision is made for breathing, a suitable dehydrator 
shall be provided. 

5.2.1 The cooling liquid shall not be spilled when the transformer is 
inclined 40° from the normal. 

5.2.2 Drip trays or other suitable provisions for collecting the liquid 
by leakages shall be arranged. A liquid gauge indicating the normal 
liquid level range shall be fitted. 

5.3 For liquid-immersed type transformers, consideration shall be given 
to provide liquid over-temperature alarm and gas-actuated protection 
devices. 

Note — See Part 4 of this standard which covers installation and test of completed 
installation, regarding installation precautions ( under preparation ). 



♦Electrical installations in ships: Part 1 General, Section 1 Definitions and general 
requirements. 
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6. VOLTAGE REGULATION 

6.1 The voltage drop in the secondary voltage between no load and 
rated load, under resistive load> shall not exceed 5 percent for transformers 
rated up to 5 kVA per phase and 2*5 percent for transformers rated at 
more than 5 kVA per phase, except that for starting transformers the 
voltage shall be subject to agreement between the manufacturer and 
the purchaser. 

Note 1 — When determining the transformer ratio and the short-circuit impedance, 
consideration shall be given to total voltage drop to be expected in the supply and 
distribution system* In this respect reference is also made to Part 2/Sec 1* of this 
standard. 

Note 2 — This clause contains requirements that have to be agreed between 
the manufacturer and the purchaser. 

6«2 Transformer should be constructed to withstand secondary terminal 
short-circuits during one second with rated primary voltage and 
frequency .without damage. This may be required to be verified by type 
test or random test. 

7. PARALLEL OPERATION 

7^1 When transformers are so arranged that their secondary windings 
may be connected in parallel, their winding connections shall be com- 
patible, their rated voltages ratios shall be equal ( with tolerances 
allowed ) and their short-circuit impedance values, expressed in percent- 
age, shall have a ratio within 0*9 to 1*1. When transformers are 
intended for operation in parallel, the rated power of the smallest 
transformer in the group shall be not less than half of the rated power 
of the largest transformer in the group. 

7.2 During the parallel operation the actual current of each transformer 
shall not differ from its proportionate share of the total load by more 
than 10 percent of its full load current. 

8. TEMPERATURE-RISE LIMITS 

8.1 Temperature-rise limits shall be defined in accordance with IS : 2026 
(Part 2 )-1977f taking into consideration the ambient temperature 
referred to in Part 1/Sec 1J of this standard. 

8.2 Additional requirements for liquid cooled transformers shall be as 
follows: 

a) Maximum temperature-rise for windings 55°C; and 



•Electrical installations in ships: Part 2 System design, Section 1 General. 
fSpecification for power transformers: Part 2 Temperature-rise. 
JElectrical installations in ships: Part 1 Genera!, Section 1 Definitions and genera! 
requirements. 
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b) Maximum temperature-rise for liquid, when the liquid in the 
main tank is protected from contact with air 50°C. If the above 
is not the case 45°C. 

9. TESTS 

9.1 All the type and routine tests given in the relevant Indian Standards 
shall apply. 

9.2 If a short-circuit test is required to prove the short-circuit ability of 
a transformer, it shall be a type test and shall be in compliance with 
IS : 2026 ( Part 1 )-1977*. 

9.3 All transformers shall be capable of withstanding without damage 
the thermal and mechanical effects of a short-circuit at the terminals of 
any winding for 2 seconds. 



♦Specification for power transformers: Part 1 General ( first revision \ 
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